Morphology and axonal arborization of rat spinal inner lamina II neurons hyperpolarized by mu-opioid-selective agonists.
The ventral or inner region of spinal substantia gelatinosa (SG; lamina II(i)) is a heterogeneous sublamina important for the generation and maintenance of hyperalgesia and neuropathic pain. To test whether II(i) neurons can be hyperpolarized by the mu-opioid agonist [D-Ala(2), N-Me-Phe(4), Gly(5)-ol]-enkephalin (DAMGO; 500 nM) and to address possible downstream consequences of mu-opioid-evoked inhibition of II(i) neurons, we combined in vitro whole-cell, tight-seal recording methods with fluorescent labeling of the intracellular tracer biocytin and confocal microscopy. Twenty-one of 23 neurons studied had identifiable axons. Nine possessed axons that projected ventrally into laminae III-V; six of these were hyperpolarized by DAMGO. Three of four neurons with identifiable axons that projected to lamina I were hyperpolarized by DAMGO. Most neurons could be classified as either islet cells or stalked cells. Five of nine labeled islet cells and only two of seven stalked cells were hyperpolarized by DAMGO. Three were stellate cells: one resembled a spiny cell and three could not be classified. DAMGO hyperpolarized each of the stellate cells, the spiny cell, and 1 of the unclassified cells. Our data support the hypothesis that part of the action of mu-opioid agonists involves the inhibition of interneurons that are part of a polysynaptic excitatory pathway from primary afferents to neurons in the deep and/or superficial dorsal horn.